Thalidomide inhibits fibronectin production in TGF-β1-treated normal and keloid fibroblasts via inhibition of the p38/Smad3 pathway.
Keloids are characterized by the vigorously continuous production of extracellular matrix protein and aberrant cytokine activity in the dermis. There is a growing body of evidence that thalidomide, α-N-phthalimidoglutarimide, has anti-fibrotic properties. The aims were to examine possible therapeutic effects of thalidomide on fibronectin expression in transforming growth factor-β1 (TGF-β1)-treated normal fibroblasts (NFs) and keloid-derived fibroblasts (KFs) and the underlying mechanism of action, especially the involvement of mitogen-activated protein kinase (MAPKs) and Sma- and Mad-related family (Smads) pathways. In surgically removed human tissues, TGF-β1 and fibronectin immunoreactivity was high in keloid tissue, but barely detectable in normal tissue. TGF-β1 induced significant fibronectin expression in NFs and KFs and the effect was inhibited by pretreatment with thalidomide. TGF-β1 also induced phosphorylation of MAPKs (ERK1/2, p38, and JNK) and Smad2/3 and pretreatment with PD98059 (an ERK1/2 inhibitor), SB203580 (a p38 inhibitor), or SP600125 (a JNK inhibitor) inhibited TGF-β1-induced fibronectin expression. Furthermore, pretreatment with thalidomide inhibited the TGF-β1-induced phosphorylation of p38 and Smad3, but not that of ERK1/2, JNK, and Smad2. In addition, thalidomide pretreatment inhibited the TGF-β-induced DNA binding activity of AP-1 and Smad3/4, caused fibronectin degradation by increasing the activity of matrix metalloproteinase 9, and decreased production of TGF-β1 and fibronectin and the number of fibroblasts in an in vivo keloid model. These results show that thalidomide has an antifibrotic effect on keloid fibroblasts that is caused by suppression of TGF-β1-induced p38 and Smad3 signaling. Our findings indicate that thalidomide may be a potential candidate drug for the treatment and prevention of keloids.